Spark plasma sintering (SPS) is a promising techniques for the production of near-net-shape TiAl components for structural applications [1] . Previous studies on SPS of Ti-Al composites have revealed a two-step reaction mechanism for the formation of γ-TiAl. Results show that first, all of the Al was consumed to form TiAl 3 via reaction 1 (-Ti+3Al=TiAl 3 ) at a temperature below the melting point of Al; and second, γ-TiAl was formed by further interdiffusion between Al 3 Ti and the remaining Ti at higher temperatures via reaction 2 (2Ti+TiAl 3 =3TiAl) [2, 3] . However, a review of published studies reveals that the diffusive reaction mechanism between Ti and Al 3 Ti under electric field remains poorly understood. The objective of the present work was to identify the phases formed by the diffusive reaction between Ti and TiAl 3 , as well as their formation sequence, and thereby provide insight into the reaction mechanisms that govern the formation of γ-TiAl from Ti and TiAl 3 . 

